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DECLARATION 



I, Xi-Cheng Zhang, hereby declare that: 

1. I am a co-inventor of the above-captioned application. 



1. I have a B.S. degree in physics from Peking University in 
Beijing, China, and an M.S. and Ph.D. in physics from Brown University. 

2. I am currently employed as the J. Erik Johnsson '22 Professor 
of Science by Rensselaer Polytechnic Institute (RPI), and am a Professor in the 
Department of Physics, Applied Physics, and Astronomy and in the Department of 
Electrical, Computer & System Engineering. 

3. The Curriculum Vitae attached to this Declaration (which is a 
print-out of information posted online on the THz Science and Technology page of 
the RPI website at http://www.rpLedu/~zhanqxc/personnelhome.htnrO includes, 
among other things, a list of the granted patents of which lama co-inventor and 
numerous journal publications in the field of terahertz (THz) science and technology 
of which I have been an author. 



4. As a leading researcher in THz field, I keep abreast of the latest 
developments in THz science and technology, including reading journal articles, 
providing peer-review of articles for others before they are published, and continuing 
to lead research teams at RPI working at the forefront of THz technology. Thus, at 
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the time the above-captioned invention was made, I was very familiar with the body 
of known THz technology at that time. 

5. In the course of development of the method and system that is 
claimed in the subject patent application, the other co-inventors and I worked for 
several months before discovering that chopping the THz pulse was an important 
feature that rendered the claimed system and method functional. 

6. Although it was welf-known in the art to chop the pump beam 
or probe beam in a THz system, to the best of my knowledge, it was not known to 
chop the THz pulse at the time the invention was made, nor was I aware of any 
suggestion in the art to do this. During the development of our invention, we found 
that chopping the pump or probe beam generated feedback noise to the laser cavity 
that would either break the mode-locked laser or increase the laser noise, which was 
undesirable because of the extreme sensitivity of the measurement required for a 
THz transceiver. After considerable work and investigation, we found that chopping 
the THz pulse instead of the pump or probe beam avoided the problems inherent in 
chopping the pump or probe beam, and was a highly influential feature in making the 
invention operational. This has not been realized by others. Had it been known in 
the art or had there had been any teaching or suggestion in the art prior to the time 
the invention was made to chop the THz pulse, the co-inventors and I would have 
been aware of such teaching or suggestion, and it would not have taken us so long 
to develop this method and associated system. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, 
and that such willful false statements may jeopardize the validity of the above- 
identified application or any patent issued thereon. 
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^ Xi-CheTTg Zhang 
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Research Interest: 

Ultrafast optics, electronics and optoelectronics; Nonlinear photonics; Semiconductor 
characterization. 

Prof ssional Activities: 

onm Committee member, XIII Topical Meeting of Ultrafast Phenomena, Vancouver, 
zuuz Canada 

9nh9 Session chair, Pulsed THz-Beam Application, Conference of Laser and Electro- 
^ uuz Optics (CLEO), Long Beach, CA 
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2001 Program Committee Member, SPIE 4591 , Electronics and Structures for MEMS II 
Advisor, the THz-BRIDGE International Advisory Board, European THz Bridge 

2001 Program, 

the European Union Commission 

2001 Guest Professor, Shanghai Institute of Micro-System and Information Technology, 
Chinese Academy of Sciences 

2001 Session Chair, Terahertz Physics and Techniques, LEOS Annual Meeting 

2001 Session Chair, Frequency Conversion, LEOS Annual Meeting 
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1996 Guest Editor, JSTQE on Ultrafast Electronics, Photonics and Optoelectronics 

1995 Member of the Board of Governors, IEEE/LEOS 

1993 Co-Chair, Conference on Ultrafast Laser and Technology, SPIE 

1993 Member of the Committee on IEEE/LEOS Summer Topical Meeting 

1993- Member of Physics Panel, National Defense Science and Engineering Graduate 
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1 988 Member of the Optical Society of America 
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1 991 Member of the American Physical Society 
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2002 K.C. Wong Fellow, K.C. Wong Foundation (Hong Kong) 

2001 J. Erik Jonsson Distinguished Professor, R.P.I. 
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Featured in more than 20 magazines (including Wall Street Journal, US News & World 
Reports, American Scientists, etc); published 7 books and book chapters and more than 
146 refereed journal papers. 

Presentations: 

Delivered more than 200 invited talks (89 invited, plenary, and key plenary conference 
presentations, 62 colloquium, and 65 seminars), and more than 100 contributed 
conference presentations (since 1990). 

Patents and Disclosures: 

US Patent No. 6,057,928, "Free-Space, Time-Domain Method for Measuring Thin Film 
Dielectric Properties," M. Li, X.-C. Zhang, and G.C. Cho, May 2, (2000). 

US Patent No. 6,111,416, "Electro-Optical and Magneto-Optical Sensing Apparatus and 
Method for Characterizing Free-Space Electromagnetic Radiation," X.-C. Zhang, L. Libelo, 
Q. Wu, Jennifer Riordan, and Fengguo Sun, Patent Corporation Treaty, international 
patent (Japan, Canada, European countries), August 27, (2000). 

US Patent No. 5,952,818, "Electro-Optic Sensing Apparatus and Method for 
Characterizing Free-Space Electromagnetic Radiation," X.-C. Zhang, L. Libelo, and Q. Wu, 
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Magneto-Optical Sensing Apparatus and Method for Characterizing Free-Space 
Electromagnetic Radiation," X.-C. Zhang, Jennifer Riordan, and Fengguo Sun, filed on 
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US Patent No. 5,420,595, "Microwave Radiation Source," X.-C. Zhang and D.H. Auston, 
MAY 30 (1995). 
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3. X.-C. Zhang, S.K. Chang, A.V. Nurmikko, L.A. Koloziejski, R.L. Gunshor and S. Datta, 
"Excitonic Recombination at the CdTe/(Cd,Mn)Te Heterointerface," J. Vac. Sci. Technol. B 

3. 1300(1985). 

4. X.-C. Zhang, S.K. Chang. A.V. Nurmikko, L.A. Koloziejski. R.L. Gunshor and S. Datta, 
"Interface Localization of Excitons in CdTe/CdMnTe Multiquantum Wells," Phys. Rev. B 31. 
4056(1985). 

5. X.-C. Zhang, S.K. Chang, A.V. Nurmikko, LA Koloziejski, R.L. Gunshor and S. Datta, 
"Time-Resolved Exciton Recombination in CdTe/Cd1-xMnxTe Multiquantum Wells," Appl. 
Phys. Lett. 47, 59 (1985). 

6. X.-C. Zhang, S.K. Chang, A.V. Nurmikko, L.A. Koloziejski, R.L. Gunshor, S. Datta and 
D. Heiman, "Influence of High Magnetic Fields on Exciton Luminescence of Cd1-xMnxTe 
Multiquantum Wells," Solid State Commun. 56, 255 (1985). 

7. A.V. Nurmikko, X.-C. Zhang, S.K. Chang, L.A. Koloziejski, R.L. Gunshor and S. Datta, 
"Excitons in CdMnTe Multiquantum Wells," Journal of Luminescence 34, 89 (1985). 

8. L.A. Koloziejski, R.L. Gunshor, N. Otsuka, X.-C. Zhang, S.K. Chang and A.V. 
Nurmikko, "(100) Superlattices of CdTe-CdO.76MnO.24Te on (100) GaAs," Appl. Phys. Lett. 
47, 882 (1985). 
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